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INTRODUCTION TO THE UIMfT 
PROTECTING OUR WATER SUPPLIES 



We, m rypiciil Amcriains, u^c large quanlincN ofclcan wnrer, and produce huge quantities 
of dirty water, W-e diriymter directly and indirectly by using many products that require 
clean water in their inanufacture. We are a niitian of stecL We havcf cars of steel, appli' 
ances of fiteel, iind our buildings have steel skeletons, 1 he production nf steel consumes 
enormous quiuuitia of clean water. We are aho ;i nation of paper. We have hooks, tissues^ 
newspapt;r^^, paper plates, and hundreds of other product*^ nuidc of paper. Paper produc- 
tion also rcquin^s large ntiKnuits of clenn wiiter. 

Steel and pnpcr arc just two of many industries M'hich use clean water, In (act, industry 
uses more than five times the aniount of clean water used dirccrlv by people in their 
homes and offices. This used water contains chemicals and debris, mtrndnced by man. 
Chemicals and debris can be harmful to plants and animals and, therefore, the water is 
saiti lie polluted. As our country's popuhitinn grows, its demand for clean water will 
increase lis clean water becomes scarcer. 

I'he Guide pruvides you with methods and suggestions that will help you cuordiriate the 
components of this unit into a meaningful sequence of events for your class/rhci unu is 
composed of five sections; under the heading Making tf^ Materials Work, Suggestions for 
the Teacher, you will observe that we have presented a treatment of the components to 
be used in a section in the same sequence that we suggest you use them. We recommend 
that you use the suggested sequence the first time you teach the unit and make any 
variations thereafter which you prefer. 

We have fieUbtesred Protecting Our Water Suppliers and represent it as a two w^eek instruc^ 
tional unit which can be used daily for about ten das^ hours. However, it is fleKible 
enough for you to make whatever adaptations best suit your local class scheduling. In 
order for the three experiments which the class will set up during or before Section I to 
be ready for interpretation in Section lib you should remennbcr to: set up for Worksheet 
1 ten days prior to Section IH, set up fo^ Worksheet 2 five days prior to Section III, and 
set up for Worksheet 3 at any convenient time that is at least one day prior to Section lib 

Sartion I Water Use and Abuse introduces the students to the many ways 

that water is used and abused hy Americans and provides for the 
setting up of three pollution-monitoring experiments, 

&ctionll Pollution: Cauies and Some Effects examines water pollution as 

a combination of these four factors— political, economic, social, 
and technological -which are called the PEST factors. 

Section III Pollution: Interpreting Your E^^riments enables the students 

to evaluate the data they have collected concerning three of the 
pollutants of our water supplies— phosphates and nitrates, soaps 
and detergents, and sewage. 

6 



ERIC 



Socrioii IV Protoction; Tochnology at Work iniornis stiidt'tus r-iw c\mn 

vMUer cm prt. scrvtJ and iiow waste water cnn \>v trcnied in 
oritcf tr piTVcn^ poilunnn of our wa tcr siijipiics. 

Section V ProtPCtion; It's Evorybody's Job! mriiciuics a mlc-phiyiii,^ cxpc-r 

iciu.e in conimuiiity warcr=protcction plniniing and proviilcs lor 
cv.iluatitm of the vvater supply and the water quiiliiy of the stu- 
lit'ius' (Jwii comiminiiy. 



IhJSTRUCTlONAL OBJECTIVES 

The dGvoioDurs o*" I'rinnty One: liuvirnunn'til ^lave recognized student input as ussential 
lo structuring significant iearning eKperiences. The tnattrials in this unit, I'ratfctin^ Our 
W^K'r S'/;/)/3/?t',v. have boen s'udent and teacher-tested in the dt-velopnient stages. The 
educational objectives of the unit, as specifiBd taelov^, are correlated with a twenty- 
question muitiDle-cIioice test. It has been providad for your -jse on two of the Eco- 
masters. Ansm'rs to the t'isi app-^ar on page 24 of this, Guide. 

We recomtnend that you administer the unit test to each of your students before and 
after using this unit so that you can measure the growth in learning that tlie field=testing 
of each Pnomy One unit has shown to take place. Further inquiry concerning evaluation 
procedures and designs can be made directiy to the Pollution Control liducation Center, 
Union Township Boarii of Education, Union, New jersey, 



At the end of this unit, the student will be able to: 

1 . Expand a list of water uses to include tfie use of water for generating electricity, for 
irrigation, and for food processing. 

2. State three causes for the escalating demand for clean water. 

3, Predict the future availability of clean watei , 

4, Read a vvater meter, 

5. Compute the amount of water used in his own home, 

6, Utilize research material and resource personnel outside the classroom in order to 
answer questions about water quality in the local and state environment. 

7. Cite three eKamples of each of these factors of water pollution-the political factor, 
the economic factor, the sociological factor, and the technological factor. 

8, Derive an itemizing of the P-E-S-T factors from data given on "Rive-view," a 
watershed CQmrnunity. 
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9, Sample? liatti ^jtiilucJof; rif;fi yt?nur<i! iriforfnatiun in his awn comrriiinity concurning 
Wfjtor palltitinn, 

10, Rcipliccitc] ihn proonrluruH uf snttiruj up tlirea kihomtory eKptirirnontB on water pollU' 
lion-^on outrof)hication, on bacteriiit conUimincition of water, cintl on the offocts of 
detGrgents unci soaps on wator, 

11, Idontify ihc ?]pec}fic poliutants involvGd in nach of tfiG (iKperimentH and to describe 
how ecich pollutant prnduccd tho obsorvod chanyes in the wnter during the process of 
experiment. 

12, Describe the operntiori of a food chain in an unfjollutud waterway. 

13, Identify tho four nriQst common pollutants of waterways as-sewage, bacteria, nutri^ 
ents, and debris such as silt and sand> 

14, Give at lRRP»t four RKamples of disease tfnnt can be incurred by contact with polluted 
water, 

15, Name and describe the 3 types of lewage treatment-primary, secondary, and terti- 
ary, 

16, Describe what Is involved in regional planning for water quality, citing Lake Tahoe as 
an eKample. 

17, Evaluate current water pollution control technologies In terms of efficiency and 
economy. 

18, Describe the function of the Environmental Protection Agency in regulating pollu- 
tant discharges. 

19, Identify the 2 major federal programs concerned with water quality controL 

20, Cite ht least 5 ways in whiuh he as a citizen can help to make our water supplies 
clean. 
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SECTION I WATER USE AND ABUSE 



FOCUS 

In lliis first st-ciion oi" ilic unit, i\w snuicnis will discover aiul cviiUnut: the many wnys 
water is used and nhiist-d by Amcricnns. Depciuling on whose li)nircs you believe, the 
avtTagt- Anicriciin uses between 45 and lOO gallons n( water a day. Our eapaclty to 
pollute has outstripped ()ur ability ro provide good waste water treatment at costs we 
seem to he willing ro pay. Also, in this section the stiulen's will set up experiments which 
will demonstrate: how nutrients atTect the growth of pO!,d algae, the effect o( sewage on 
microorganisms, and how common household pollutants soaps and derergents- react 
with Wilier microbes. 



THE MATHRIALS PROVIDED 



Student 
Booklet 


AudioA/isual Materiak^ 


Ecomaster Activities 


Extension Activities 


Preface to 


FMrnstrip 1 


Worksheet 1 


Activity Card 1 


the Unit 


WiUtT, The Abused 


'riic Ftfect of l*h()spluitcs 


W;iter IJse in 




Serviint ot M;m 


lAiid Nitnitus on Pond Algae 


rhc llonie 






Worksheet 2 






Audio Cassette, Side A 


Ikyw Microtsrganisnis in 






Overhead Transparencv 


Waa^r Heact \o Soups 






Wntcr Use 


and Detergents 








Workshoet 3 








The r.ffcct i)f Sewage 








cm Mieroorganisnis 





MAKING THE MATERIALS WORK, SUGGESTIONS FOR THE TEACHER 
Worksheet 1 - The Effect of Phosphates and Nitrates on Pond Alpa 



Raw sewage and land runoff may contain 
quantities of phosphates and nitrates. 
When these chemicals enter a waterway in 
sufficient quantities, they cause the bactc- 
ria and the algae and other water plants to 
grow and reproduce at an accelerated rate, 
rhis growth can precipitate a premature 
aging of the waterway called cutrophka' 
tiou. 

Read Worksheet 1. rhe materials listed 
are for each student or student team. De= 
cide whether you wish your students to 
run this experiment individually, in 
groups, or as a class. However you decide. 



each student should have a copy oi the 
worksheet. 

Make certain that your students carefully 
record the concentrations of nutrients as 
the experiment is set up. Set aside some 
time from each of the 10 subsequent days 
For the students to add additional pollu= 
tant mixture (nutrient) to the samples and 
to make and record their observations, 

I'he water samples used should be col- 
lected from a pond which is relatively 
unpolluted and one which you know will 
Iv contain microorganisms. 
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Worksheet 2 How Microorganistus in Wiilcr React to Houps untl DctcrgentN 

(/opv oi lilt' workslicut, 



Soaps anii ilcicij^ems rcprrscrii cniiinion 
hoiischoUl polluranis. This cxpuririK'nt 
tlcnu^nstnitcs tluii sninc soaps and ikivv- 
gents arc less bioiicgratiablu thiin others. 

Rtnui Worksheet 2. I he materials hstcd 
are for each student or sciulenc team. 
Sinee the materials lor this cxperimeni are 
easih' ohrainahle, ir is reeomnientled thai 
e\'ery stiidetit do the activity either as a 
nu'inber oi a paii or iuilividually. liovve\cr 
\'t)u decide, each studenr should have a 



The amount of soap or detergent in the 
sample can he deierniined hy conipariiig 
the relative hcij^ht of the *^uds formed 
when the jar is shaken. Set aside sonie 
time on each of the suhscquent days fur 
the students to shake the containers, ob- 
serve the suds level, nnd to record their 
observations. Uendnd them to loosen the 
hds oi the |ars. 



WorkNhcei 3 - The l^ffcets of Sewage on Microorganisms 



Working with real raw sewage and bacteria 
is not rccomtiiendcd. 11iis cxperimenr vvil! 
give the same results without health risks 
anvl the results are rapul and dramaric. 

Read Worksheet 3, T'he materials listed 
are for each student or student team. 



Again, you may structure the grouping 
this activiry in any way that you wish, bur 
each student should have a copy of the 
worksheet. Be sure to have the students 
note the original colors in each of the test 
tubes l)efore they are set in a warm, dark 
place to incubate. 



Overhead Transparency - Water Use This overhead transparency encourages the stu- 
dents to identify and list the ways that water is used by people and industry. It hstssix 
water use headings. Vou may give the students about ten minutes to copy the trans-^ 
patency and filldn as many uses as they can under each heading. Have the students work 
individually or in pairs, 

FihTistrip/Audb Cassette - Water, The Abused Servant of Man Show the filmstrip to 
the class and have them add any examples of water use they did not think of prior to 
viewing the filmstrip. Ask the students to retain their lists for use later in the unit, 

fo conclude the lesson, make these points: 

L Everyone, regardless of age, uses water directly. Vou may wish to mention 
that we use 3 gallons each time the toilet is tlushed^ 35 gallons for a bath; 
20 gallons in the washing machine; 10 gallons to wash dishes by hand; and 
varying amounts on gardening, house cleaning, and drinking, 

2, Everyone uses water indirectly. Our standard of living requires products and " 
services which require clean water and produce polluted water. 



CHART: Water use in billions of gallons per day 


1 




1950 


1960 


1970 


1980 


2000 


Municipal 


14 


21 


25 


29 


42 


Industrial 


77 


140 


250 


363 


662 


Agriculture 


83 


114 


143 


167 


184 
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3. As tlu: populitlun nl' ihis ( (niniry iiu'rc:is('s, vvmut t unsuinpl lufi Will inci I'iis^^ 
.ilso. DtMUiUuts h)r c\vm) waicT will iiuTCiisc, bii! noi aViiiliil)U' suppW. 
Some (■xperrs cHtiniaic thiit by \9ni) the ilcMiiands tor vkim WiitcT will \u\\v 
t'xcccdcd the siipply. SVc iuusi h'iUii in use ilic waicT ut' luivr wisciv, to 
cleun up wh;U wr havi' polluted, and ihcn to keep il idcan. 

lict'orc wc can discuss the technolngy ol clean up. we iniisi first examine the euuses of 
water pt)llution. Your students will hv led to iuentify the fnur laeinrs which can lead to 
water polhition in the next seetitui. 

Aetivity Card I - Water Use in ilie I Innic: Ht?w Much and iur what Purpose? 

this aetivity shoidd he snggesied alter the fihnsuip, '^ViiUa, Ihc Ahuscd Seivani ul 
Man," has heen shown. It alhnvs the sindcin \u determine quanii! at iveU^ ihe dady 
water needs of typical Aiiierieari fafinhes. It is recoinfuendecl that students who (h) 
this activity take readings daily (iironghout the unn, and avcaagc their rotals on a 
pctson^-perniay basis later. 




FOCUS 

\)ri<nc rlu' [fijur w.iin clean \v\) [rv\\\\nh^[v ^ in ir iniiMflurf-c ^ ^mmImH*. 'Ji'»mM 

iirsi iiU:nrily wiifrr iMilliitinn raiiscH. In ilns sninHi, th^' studrnn, will rNaimnt^ s(M!H' <M 

ilu' cijusCN ni warri pf HliU iufi aiu! srr ilics'/ i aiisfs ns i * u nr iiiiai inn ni iir i ai f «h s Ilns i*. 
{ainiplishcd l)y faking lUvsi- fw<j sir ps; 

1. j-'ii'sr the suhkans lorriiiilaM' an hvpnf Ir. %is, spcrilicalK^: U^i/fT »//'/Mr/^Mw r//^w^f/ /'v 

'ihifi liy]n>{lu:'-i*^ will rvnUf^ iKiin (luar lH>iit<*v*.a)rk a'^sununc iH r nfalnl, "Watri Pnllu 
nun Ifti jiiirA\'' 

} I hcii ttu* sinilctii'. svali M'M Hh' h\poihr\!% \\v- \ \\\ vsUyM n\)\ \ mm? u - nn^i t,MN*l 
KHcrvi'W, I Itrif ifU't'st u^U mn will prnvc' \ \\v hyjiiuhr^ts 

11ic Hivxavicw luarcaial |>invid('> input (hi Iu»u MMnvi'sngaic waUa p(*-lhUHMJ tii a ^n\rn 
area. It tca^'hcs tlic sfiulcius wha! ln(H< Inr, wlna r lonis 1 or u , imh I f in w In nriMtu/r- 
\ iuar iuulini^s, or iLtia . 

AlUT iJit' H!vrrvf<^\v rxprririH tv rh(^ sriuiriip. wjl I pmhably hr fajn-r invrsni'aff' Hu- 
cpialit)' of their own t'nvironninit . i his sccMnn iaUiiiinarrs, thtaotorr, \\'\\\\ a snuh ni 
uricitfCiJ invest iga til Ml ol (he lt>e:ii cofiiiniinir y (lrsi|;(i^'ti tn answer qncsti< )ns surh as: 

1. What is ihc nvaiiabiniy fj|' waivr in ymx avcP 
1. Is there p()|hiu.al waict in ycnn area? 

3. h waste water ir eate^l in your ariM^ It srs hnu- 

4. Arc r lie re any prn vis inns niudc Usr water pt^lhHnni 
prevention in your area? It so, vvluU are ihry? 



THE MATERIAL*: PROVIDeD 



Student 










Audio-Visual Matfifials 




Cxtetiision Act ivilit!^ 


Riverviow 


Btnnk Overhuau 


Worksheet 4 


Activity Card 2 




TransptifRficia^ 


W.iit r \\^\\{\ \\{ Ml In^juu V 


Wat l>Mijutinn 








Ospininii I'nll 






Worksheist S 








\V;iUt Pnllii tjj Hi IntjuirK 








Ansu cr SIuhi 








Workshefii G 








Aiuily / (iif; Kit ci - iL \\ 








Worksheet 7 








Invt-sti^iitiii^ Voiir Own 






1 


( '{iriununitv' 
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r^AKIMCi IM! MA I IMi M S WHIiK, SIK iUl ! . ( IONS I Oft f IH, ISAClll li 



{ hv HP f li'^ t i.i \ 1)U n jr ilM f i nsips, A . I ^ 
nsJ I ) 11 MH^ * an ' n|ip % of iIh- WM! IrJiroi 
nni :rvjMH t r.u ll HMnltMiI In .Hisuri rjrii 
lip 'jinn j'-M;n\rd !(» Ins )^f''in^ h^Mtn- 

no! irN i«i (ju( siiups A ssuiU Hi 

sIh Miltl fr( 1 \n'v \ n w'^v .nn inn - ih u 

li.nHioU! rctpit^ ot I ills wot I.'^Ih tlu .iu 
.lU^-'t ifu =.tnJ^MM^ v-Mnpleir Wiukslirrf 

stHii'THs IP fifijup A t*j ^iiisvv^'r 
(jilt n I, SiiMunjri'r. 'n^l instriuf 
t'vtMS u. r {() net >tu 1 sininu;U oil Wnr K 
sluri 3 \<Mi [nt;tl!- .ils^^ iikr (u iK. ' Link 

i liiMi MiituiUM/^' -irui M t n((! CiUMip ITs 
.inssvtM (<i their *\hjrslHin 1, Rrcnrd ii 
untlcr (irtuip A 's insvsci on VVnt kNlicrf :i 
,uui on thi' <i\ crfuMi! \rdm\ fic\\ Hrpc;H 
Inr (iiicstidfi I from (Iroiij) C a\m\ (iroup 
\) Stitiuii H i/c mm\ riH'unI flu- ntiswcrs fo 
ClUi'sn*Ml ^- <>l (Mi ll ^»rnup nil Wnrkshcc! !> 
.iiul on J scrniul oxriluMtl frMnsparctu y. 



\\ iiMv 1?^^ liffkMliriiiiil! fur some oi rlir 
sMuUnis in yrfur ri^^iun iinswer n parti^ 
riikit ipicslioji ;nsi^»rK'd U) ihvn- \[r(n\\^, 
Ur,u\ ill' )iifrli tljt^ %!\icUmUs' riKUrnai hikI 
iiv i(» ant H.'ip;ir.<' puhsililr prf*lj!etn (.|ucs- 
liniiH^ VfMi u'ill I'ind il firlplnl to havr Hh' 
.uiswrrs reads', ^h<n*kl M Hh- sluilrtus in 

; .n.' rn Mi ip } nl In niv\^'rr :i pirf !( nk^v <MH*^^ 

! n Ml 

i ' M M n)i] 1 111 C'ii'h jannp idcur il k s a 
IHililu .ii licun i}\ w;Ucr pnlluhnn. Qurs- 
lUHi 2 nl riU'h )^ruiip idcnhlit-'> an rci>=^ 
noiuR t.iitnr ul* \v,Ui;r potluuoih Ui^'s 
nous 3 and 4 idcnniy social ;ind tc.hiK)' 
hmcAi kaciors rcsjirciivdy. I>n noi inciv 
[iDii this io students yc! . 

After the answers tu all ] 6 questions Uavc 
luTu sunimari/cd iind rerordcd by yo\i on 
the (nerheuil tninspitrericy luul by the 
studenis on Workslicci 5, u^k the students 
ro identify the names of the four factors 
of water polkition: PoliticaK liconomic, 
S(Hial,aiul rechnological (lM^ST). Kxphun 
in the stuilents that the identification ol 
tlic FIsSr faclnrs lepresenrs a tentative 
hypothesis which rnuNf be i ed before it 
is aeeepted. 



PiOuklet Arfu h' K ivcrMe%v 

i;:spknt) to tlie sfuanu*^ that ihey will now visit a polluteil waterway, examine it, and 
u>ileef data .iIhhi! it, IheV will also determine whether the infortuation that they obtain 
can he eategf>n/e<l in the I'HST groupings. If so, their inquiry will have eonfirmcd the 
liypofhesis, that water pollution is a eumhination of poliiicuh economie, soeiah and 
reeh noiofUiMl tael nrs. 

| h,> Hiv'*!\''nv fivitf^ri ds h iv<* he(Mi diviiieii into three iiroups: 

k lour phf^rographs taken by a S'acntioning family. 

Six articles from the Rivrrvn'w (nncttc. 
3, The answers to a qtiesiionnaire distributed by two 

seventh grade students a^ a social studies assipTiniCTir, 
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Ask the students \\ovi thty could irivestigate a place if they could nut visit th^re fheni^ 
selves. What alternates purees of infornnation would they accept in lieu of an actual visit? 
Record their answs on the ch alktoard until ptiotagraphs, newspaperi, and interviews 
have been mentioned and recorded. Aceept all responses, then zero in on these three and 
discuss briefly what kind of infornnation each o< these three could potentially^ supply, 
Aftfir these sources have been discussed, hand our the booklets so the studenrs cnn 
examine River\ne%v, 



These materials have been vvrittcn to indicate various aspects of water pollution. Some 
indications are quite obvious; others are subtle. 



Source "of 
information 


Obvious Indicaticn 


Subtle Indicatiun 


Photographs 


Debris on beach and 
in the wat^r. 


a, 
i), 


bulldozer in backgrouiid of 
photograph 2 . 

conduit in backgroiindof 
photograph 3, 


Newspaper 


Eye iri feet ion of 
Jtihn D, 


b. 


smaller fish caught 
Jimmy J. and Kuthy 

algae provvth mentioned iii 
Sandy IV^ essay. 


Questionnaire 


IVis.S'^co nirncnt 

''The water smells w^hen 

it*^hatou t/* 


i). 


poor ta^te of well water, 
septic tank seepage into r iver. 



Worksheet 6- \ raly xing Rlvcrvi cw 

When the students hiivc fin ished reiiding 
Rivcrvicw, distriLute the works hcet and 
have the students ansm^r the que^tiDns. 

Question 1 through 8 are designed tc;i: 

1. iMotivate the student to reread sign ifi- 
CLint parts of the matetiiils, 

2. Demon stnite how some pecjple feel 
idioiu water pcillucion. 

3. Foster iliscussion iimnii^ students so 
they can express their t^wri attitucles 
ahour %v ;irer pcdhirinn 

Questions 9 and 10 tiemonstrat c' thr Im- 
pciriancc ot' rugii>n;ll jiliuiiiink^itn*! ctjoper- 



at ion between communities to corL*ct and 
prtvent water pollution, 

Orawing Conclusions iillow?* the sti^idents 
tL> prove their hypothesis from Hcction 
1 — w^uer polhition is a combination of 
the four PEST factors. 

Even though the town of lUvervmv. along 
Knianon River, is not a real place, the pro^ 
blem?; which your stvulcnts ideritified 
there arc very real to many people in 
m.my real pliiccs. 

A?^k the Htudent?* how their cciinmunity 
compitrcs with Hivcrvi^w, Itoiu where 
does their commmity get its drinking 
vv.ircr? Where does their camrTiuniiy 
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dump its sewage? h the sewage treated 
first? How? Is. their coniiiiu nit y growing? 
Will the water mpply meet future iiceds? 

It the studeius ^ it ta iinswer thfse qucs- 
tionH, Of answer theirs in correctly, explain 
tc3 them thiu mtn^ day their cornniuniry 



and its water supply wit! be their?; to gov- 
ern as voters. Explain to tlicm that rhey 
should kno\v the condititm of their com- 
munity's water supply now and what its 
condition nnight be when they are honic- 
owners and taxpayers, 



Worksheet 7- Invcstisating Yc^urOwnCoi 

Id order lu ligfiten th^' ^tujencs* task and 
give them some dire^tic^n, hand uut the 
worksheets. Let the students read l)nth 
vworkshect^i carcfu lly. Vc?u may ask them 
which questions fhey v%^ould like to an-- 
svtr. Of yai niav^ difCgt: ecttain students 
toward certain qu^sti^ms^ Soiuc quatiuns 
mw require thu only one student work 
an ihcm> Htidi as; 

I . Con^^truci 4 map ot the county in 
which your conmii^iniry is i\ tuated . 

3. Contact the ^vater c^)nipany which 
serves y cmr toriiin uiiit y , 

Other q licstians ii nv req uiri^ that a prcmp 



of students %vork on them, such as: 

4, Visit ^vatenvays in your community 
and look for signs of pollution, 

8, Contact several local indujitries which 
might l)e potential water polliitcM'^i, 

I he anwcr^ to the questions should be 
wtitten in full sentences so that , the stu- 
dents need not refer to the w^urkshcets 
when the assigiiment is completed, Some 
of the questions will take several duy?i to 
answer. It is therefore recommended that 
the students present their answers or d*.'- 
scribe their findings to the cla^H in the 
fin;il auction nt the utiit. 



Acclivity CanI 2 - ^Vaccr polhition Opinion Poll 

Two fitudmt^^ \r% H iverview condiictct) a survey as m assignment tor their sueial 
studies class, Thissvsrvey ws not specii^ ally designed for water polhition, hut it did 
turn up s^ime urlitude*^ atid feelings al)uut water pollution. Son^e of your stiidents 
may wish lo cor^ihict rhcir own survey on water ptillutiun in their own eomniunity. 
This :ictivM(y card will pK^' fhese interested students direction and sarne suggestions 
for eo nilii eiing sueh n poll , 



SECTION III POLLUTION: INTERPRETING YOUR EXPERIMENTS 



FOCUS 

In this section the students will make their final observations on the experiments started 
earlier. They will karn that excessive amounts of phosphates and nitrates introduced into 
a watersvay can cause the algae in the waterway to grow and reproduce at an accelerated 
rate. This rapid growth is called an algal bloom. Studcms will identify the effects which 
sewage has on microorganisms in a waterway. They will learn that a moderate rumbeT of 
microorganisms is beneficial, but an excessive amount can cause oxygen depletion so 
extensive that animals that live in the waterway will die. The students will also learn that 
pure soaps are biodegTadable, that germicidal (deodorant) soaps can kill helpful micro- 
organisms in a waterway, and that many detergents are essentially not biodegradable. 

The effects that pollutants can have on a waterway ecosystem are outlined in the two 
booklet articles, 'A Healthy Waterway" and "An Unhealthy Waterway," The overhead 
transparencies for use with the articles help explain the process of photosynthesis and the 
role that aerobic bacteria have in a water environment. 



THEtVIATERIALS PROVIDED 



Siudent 
Bodkitt 


n~ 

Audlo-Vliuii Materials 


E^mastdr Aatlvitiei 


EKteniion Actlvhlei 


A Htalthv 
Waterway 

An URhi^lthy 
Wattrvviv 


3 Blank Overhaad 
Transparencip^ 

Overhead Tranipargnaiis 

Life in a Healthy ^Vaterway 
I.ife in an Unhdalthy 
Waterway 




Activity Card 3 

Water-borne Diieasc^ 

Activity Card 4 

Succession on a 
Micfoscope Slide 

Aetivity Card 5 

The Effect of Dissolved 
Salt on Aquatic V\mi^ 



MAKING THE IVIATiRIAUS WORK, SUGGESTIONS FOR THE TEACHER 

Review with your students the procedures they used for setting up the experiments, You 
may want to refer to Worksliects 1, 2, and 3 to review how the experinnents were 
monitored and the schedule of monitoring which the students followed. Hive the stu- 
dents make the final observations, record them, and encourage the students to Summarize 
their results in one or two sentences. Itemized below are the conclusions, or summsiries, 
to lie reached, 

Worksheet 1 - The pond water sample which received the largest amount of 
pollutant (nutrient) should he noticeably greener than the sample into which a 
nioderstc nmount was introduced. This sample, in turn, should be greener than 
the control, which contained no pollutant, The students should conclude char 
the addition of pho.sphntefs and nitrates to a healthy waterway will cause the 
algae there to grow and reproduce at an abnormal rate. 



Worksheet 2 - The water sample with the nongermicidal soap should have the 
lowest level of suds of the three samples. The niicroorganisms in the pond 
water were able to digest (degrade) the soap molecules. 

The chemical in the germicidal soap which stops perspiration odor killed many 
of the microorgaiiisins in the second jar. The few inicroorganisms which were 
left could degrade fewer soap molecules, so there were more suds in the second 
jar thari in the first. The level of suds in the third jar remained the highest 
because detergents are essentially non-biodegTadable, 

The students should conclude that Qxcmsive amounts of germicidal soaps and 
detergents dumped into a stream or river will cause unsightly suds to form, 

Worksheet 3 - The 1 percent milk (sewage) solution should be deep blue. This 
indicates the presence of much oxygen, therefore a low level of activity on the 
part of the yeast. The blue color should become fainter as the concentration of 
milk increases. This loss of color indicates a reduction in the amount of oxy- 
gen. This reduction is caused by an increase both in the numbers and the 
activity of the yeast cells. 

The students should conclude that an excessive amount of sewage in a water- 
way may lead to an oxygen depletioii in that waterway, This depletion is 
brought about by the increased activity of microorganisms. 

Blank Overhead Transparencies Having completed the three experiments, your students 
are now ready to describe their results..Take the three blank overhead transparencies and, 
an the left side of each, write Pollutant. Under the word PoUutaiit, write nitrates/ 
phosphates on the first transparency; soaps/detergents on the second; and sewage on the 
third. Each transparency should have three columns, as the example below illustrates. 



Pollutant 


Entrance 


Change 


nitrates/phosphates 







Have your students mmer for each pollutant, "How could this pollutant enter a water- 
way?" and "How does this pollutant change the waterway?" Summarize their responses 
and write them in the appropriate column on each transparency, You might like to have 
the students make and keep a copy of their answers for their notebooks. The list could be 
further expanded, if you wish, as the students learn about other pollutants in the course 
of this unit. 

Booklet Article and 0"vcrhead Transparency - A Healthy N^aterway 

Now you might want the students to read the article which stresses that there are various 
cycles within a waterway which allow the water to purify itself. The cycles are: hydro- 
logic, food/waste, and oxygen/rarbon dio.\ide. They are explained further by the accom- 
panying overhead transparency. 
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Show the overhead transparency' and ask the follou'ing suggested questions to dcterinirie 
the students' understanding of w^hat they have read and what they are seeing. 

1. What causes evaporation? 

2. What ca^?:* as precipitation? 

3. What is photosynfhesis? 

4. How does the fish benefit from photosynthesis? 

5. What part does the snail play? 

6. What part do the aerobic bacteria play? 

7. Why is the bottoin clean and the water clear? 

8. If aerobic bacteria need oxygen, what are anaerobic bacteria? 

9. What becomes of normal runoff from the land? 

Booklet Article and Overhead Transparency — An llnhealthy Waterway 

Next the students should read about the kinds of human-'Caused pollutants. To determine 
whether they understand what they have readj have them close their booklets and help 
you complete the overhead transparency which you will show next. 

Notice that there are no arrows on this overhead transparency and that the insets labeled 
Algae, Aerobic Bacteria, and Anaerobic Bacteria are blank. You can fill these in as yon 
explain exactly what happens when a specific pollutant is allowed to enter a waterway in 
great amounts. The pollutant is excessive nutrient material (nitrates and phosphates) froni 
farm runoff, or sewage, or both. 

With an erasible marker, draw an irrow from Excessive HumanCaused Pollutants to the 
inset labeled Algae. Explain that nitrates and phosphates are fertilizers and that an excess 
can cause an algal bloom. Fill in the Algae inset with inany dots. This bloom will cause an 
increase in oxygen which will stiinulate the growth of aerobic bacteria. 

Draw an arrow from Algae to the inset labeled Aerobic Bacteria. Label the arrow Excess 
Oxygen. Fill in the Aerobic Bacteria inset with dots. These bacteria reproduce at a 
tremendous rate (more dots) and eventually use up most of the available oxygeni causing 
the death of the fish and the snail. As the aerobic bacteria continue to multiply (more 
dots), they use up all of the available oxygen, causing their own deaths and the death of 
the algae. Erase the arrow labeled Excess Oxygen. Then smear, but do not erase fnlly, the 
insets labeled AIpe and Aerobic Bacteria. These organisms are dead, but have not been 
decomposed as yet. At this point the anaerobic bacteria, which have been lying dormant, 
become active and start decomposing the dead algae, aerobic bacteria, the snails and the 
fish. Fill in the inset labeled Anaerobic Bacteria with dots. The activity of the anaerobic 
bacteria causes the discoloration and smell associated with many of our waterways (more 
dots). Fill in the water with streaks to indicate discoloration and draw wavy arrows 
coming off the water to indicate smell. 

Activity Card 3 Water-borne Diseases 

After the booklet article, ''Life in an Unhealthy Waterway/* some students might 
wish to do additional research into some of the health problems incurred when 
people come into contact with water contaminated by untreated human waste. This 
activity identifies for the students some diseases which are spread by water. 
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Activity Card 4 - Succession ona MiCToscope Slide 

This activity should be introduced after the cla^s discussion of '*Life in a Healthy 
Waterway/' It requires the use of a microscope and a sample of pond water. The 
pond water sample should include bottorn matmal and some of the scuni which 
coats the rocks in the pond. If pond water Is unassailable, a sample may be obtained 
from the white filter material in an outside aquariurn filter. 

Activity Card 5 - The Effect of Dissolved Salt on Aquatic Plants 

This activity will give good results in a few days, Ic shotild be introduced after *'Life 
in an Unhealthy Waterway'' is covered in class. An additional long range demonstra- 
tion may be started and observations made on a yearly basis. This demonstration is 
on the effects of dissolved salts on concrete. 

Obtain ready miKed concrete or nnortar. Follow the directions on the bag and cast 
five slabs of concrete to measure 2*' x 2*' x W\ Place a slab of concrete into each of 
the five jars, as showm below. Fill each jar with one of the five solutions. As the 
concrete in the salt water deteriorates, you will he able to have subsequent students 
in your dasses observe the effects that salt has on concrete sidewalks, road surfaces, 
foundations, and bridge supports throughout the years. 




USE THE FIWE SOLUTIOMS DESCRIBID IM ACTIVITY CARD 5. 
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SECTION iV PROTECTlOIMi TECHNOLOGY AT WORK 



FOCUS 

In this sectiori the students will learn what can be done to waste water to prevent 
poUutioni of the water cycle. They will learn about tertiary water treatment, what it is, 
how it works, and how well it works. The students mil duplicate a step taken at some 
tertiary water treatment facilities"-the rettioval of the phosphates froni the sewage water. 
This section will also describe certain other kinds of pollutants which are proving particu- 
larly difficult to controL These special pollutants are usually localized and, in some cases, 
occur only sporadically, 

m 

At this point in the unit, the students have learned how to recognize water pollution and 
about its causes, sources, and effects on the environnient. The citizens of the Lake Tahoe 
region of California and Nevada went through these same learning stages, Water pollution 
threateiied the area's recreation and vacation industry. The residents of the Lake Tahoe 
region joined forces to correct their water pollution problenni and thereby to preserve one 
of the most beautiful places in the United States^ The technological solution which they 
chose is tertiary treatment. Thus, we have a real story with a happy ending. 



THE MATERIALS PROVIDED 



Student 
Booklit 


, _. 

Audio \/isual Materlafi 


Eoonnaster Aetlviliei 


Exlinncn Activltiei 


Clianup 


Overhead Transparency 


Workihiel B 


Activity CMrde 


Teohnabgy 


An Ideal Tertiary Sewage 


Ramoving Phosphates 


Carbon Absorption 




Treatment Plant 


frotn Sewage Water 




iff eels of 






Acrtjvity Card? 


Certain OtNer 


Fllmftrip 2 




Constructing a Tertiary 


Pdilutants 


Lake Tahoe-= 




Sevvage Treatnncnt Plant 




Then and Now 






Lakt Tahoe 









EKLC 



MAKING THE MATERIALS WORK, SUaGESTIOMS FOR THE TEACHER 

Booklet Article — Cleanup Technology 

Have the students read this article, which describes briefly how nature can piirify water, 
provided that the water is not too badly polluted, The hydrologic cycle is given as an 
example of how this can be done. You may want to point out to the stiidents that 
nature's water cycle is like a large distillation apparatus. You may also wish to describe 
another way nature cleans water, The water in a stream, moving over waterfalls and 
through rapids, picks up oxygen. Rocks on the bottom of the stream are covered with a 
film. Within this film are bacteria, protOEoa, and fungi. These organisms, in the presence 
of oxygen, can decoinpose organic materials in the stream's water. Silt, sand, and other 
debris settle out of the stream when it enters a lake or pond. Here the water flow h 
slowed down and the suspended particles have a chance to settle out. The lake or pond 
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will be fludicd oui every year during the spring rvnoff. Description of the three steps 
which may be used to purify waste water before returning it to nature are given in the 
article. After the students have read the article, explain to them that man, in his attempt 
to treat waste water, has simply extended natural processes as mentioned above. 

Overhead Transparent - An Ideal Tertiary Sewage Treatment Plant Show this over- 
head and determine whether the students can identify and describe the stages of sewage 
treatment without using their booklets. You can ask questions such as the following- 

1, What happens in a grit chamber? 

2, Why is the water chlorinated before it is discharged? 

3. How does a carbon absorption chamber work? 

4. Where, on the transparency, does primary treatment end? 
Secondary treatment? 

If you have an aquarium iii your classroom, you can describe its filtration system in terms 
of a water treatment plant (which it is). If your aquari-um has no filter or aeration system, 
it is an example of a priniary tteatment facility. The solid wastes settle out into the gravel 
(sedimentation), The decomposition of the sludge is minimal due to the low number of 
aerobic bacteria. The gravel must be cleaned frequently because of this, and no provisions 
are made for dissolved wastes. If your aquarium has an underpavel filter, it is an example 
of a secondary treatment plant (sedimentation, aeration, and trickUng filter). The filter 
sets up a current which draws the water and waste through the gravel on the bottom of 
the tank. The apparatus which sets up this current also oxygenates the water so bacteria 
in the gravel can digest the waste. However, still no provisions are made for dissolved 
wastes. If your aquariuin has an outside filter, then it is an example of a tertiary treat- 
ment facihty (sedimentation, trickling filter, aeration, and carbon absorption). The filter 
draws the water In, trapping the solid wastes in the white filter material, v^here they 
decompose. The activated charcod underneath absorbs most of the dissolved organic 
materials. As in the larger tertiary treatment plants, the charcoal can be reactivated by 
heat. 

The student booklet contains no information about what happens to the sludge or waste 
residue. If the question comes up, explain that some sewage treatment plants process the 
sludge in a chamber called a digestor. Here, bacteria work on whatever nutrients are 
present. After the bacteria have exhausted the nutrienti, the sludge is dried out in sludge 
beds and used as landf ill. While bacteria decompose the sludge, they produce gases. These 
gases are flammable and can be burned to help dry out the processed sludge in the beds. 
In other facilities, the sludge is held in shallow lagoons, mixed with air, and used for 
fertilizer. In still other operations, it is loaded into barges and dumped at sea. 

Worksheet S - Reinoving Phosphates from Sewage Vlmtmt 

the calcium hydroxide solution ahead of 
time. Calcium hydroxide is only slightly 
soluble in water (0.17g/100 ml) and the 
filtering of this solution takes time. 

Hand out Worksheet 8. Have the students 
read the directions and questions before 
starting the experiment. 



This worksheet provides for one of the 
processes of teniary water treatment to 
be simulated. Prepare a sample o( polluted 
water by dissolving soine potassium phos- 
phate into distilled water. Each student 
team will need lOO ml of this polluted 
water, so be sure to prepare enough. To 
save time, you might also wish to prepare 
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when the two solutions are combined, the 
calcium will attach to the phosphate and 
precipitate calcium phosphate. The potas- 
sium hydroxide will remain in solution. 
The calcium phosphate may be filtered 
out and, if there is time, more calcium 
hydroxide may be added to the filtrate in 



order to determine whether all of the 
phosphates have been removed. You 
might point out to the students that this 
process can be expensive in areas where 
phosphates are dumped in large quan- 
tities. However, in such areas there seems 
to be no technological alternative. 



Booklet Article — Effects of Certain Other Pollutants 

If the students want to learn about other pollutants, you can have them read this article. 
They can also expand the chart chey made for Section III to include these other pollu- 
tants which tend to be introduced into waterways intermittently from specific point 
sources, 

Filmstrip - Lake Tahoe, Then and Now Another description of the tertiary water treat- 
ment process is contained in this filmstrip, and it should be shown at this time. It serves 
as a review for --Cleanup Technology'* and is a true pollution story with a happy ending. 
Encourage your students to discuss these questions on the last frame. 

1, What was the ultimate cause of the water pollution at Lake Tahoe? 

2, On what is the economy of the Tahoe Basin dependent? 

3. What type of water treatment facility do they have at Tahoe? 

4. Where is Lake Tahoe? 

Have the students answer all four questions orally. Write the answers on the chalkboard in 
full sentences. The answers to Questions 1 and 2 show that people were causing the 
pollution of an arc:., where tourism was the main industry, This was quite a dilemma! 

The answer to Question 3 shows how the pollution problem was solved at Tahoe. The 
answer to Question 4 demonstrates another problem. Lake Tahoe lies in two states. 
Getting things done within a state is one problem; getting things done in two states at the 
same time is even a greater problem. California and Nevada provided an example of the 
success of regional planning through the effectiveness of their Tahoe Regional Planning 
Agency. 

For more information on problems of regional cooperation and how they were solved, 
have the students read the Lake Tahoe article in their Resource Booklets. 



Activity Card 6 Carbon Absorption 

This activity is a visual demonstration of the principle behind carbon absorption, lest 
the students think that water which contains dissolved organic material takes several 
days to absorb the organics. In actual practice, the absorption is carried on much 
faster. The use of methylene blue here is to provide visual evidence of absorption. 
This activity is relevant for use after the tertiary treatment/aquarium filter analogy 
has been made. 
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Activity Card 7 - Constructing A Tertiary Sewage Treatment Plant 

The student's instructions here are deliberately sketchy. This allows for creativity on 
the part of the students who elect this activity. You might suggest that a model of 
such a plant be set up in your classroom and its operation demonstrated by its 
designer. This activity should be used after the tertiary overhead transpaiency has 
been diown. 



TERTIARY SEWAGE TREATIVIEIMT, A TYPICAL STUDENT MODEL 



Bar Screen 




Clean Water 




SECTION V PROTECTIONi iVS EVERYBODY'S JOB! 



FOCUS 

The students will revisit Riverview and try to remedy some of the problems there through 
role-playing activity. Members of the class will be cast as councilmen and various con- 
cerned citizens of Riverview^ Leadvillej and Grand Falls* These citizens will voice their 
opinions, the councilnien will draft proposed legislation, and then the voting population 
of Riverview will select the pollution solution that the community wants. 

Later in this sectioni the assignment ''Investigating Your Own Community," which was 
introduced in Section II^ will be due. Each student or student group will report their 
findings on the availability and quality of water in your locale. The information gathered 
about your own community will be easier to understand and evaluate, once your students 
have acquired insight concerning water pollution causes, effects, and prevention. 

This section, and the entire unitj culminates with emphasis on the role of the individual. 
When the students are conscious of the problems in their own locale, they can be expect'- 
edtoask, ^^WhatcanldoP^- 
The booklet article entitled^ 'The Role of the Individual,'* attempts to answer that 
question by providing suggested activities through which they, as concerned citizens, can 
uu their part, 

THE MATERIALS PROVIDED 



Student 
Bookltt 


AudiO'Vliual Materiils 


E^master Aotlvltiii 


Exteniion Activitiii 


The Roli of 
the Individual 




Worksheet 9 

The Riverview Hearing 


Activity Card 8 

Phosphate Content 
Survey 



MAKING THE MATERIALS WORK, SUGGESTIONS FOR THE TEACHER 



Worksheet 9 — The Riverview Hearing 

Role playing can be a worthwhile learning 
experience as well as fun for the students. 
By role playing a student can directly de- 
velop significant attitudei and ideas of his 
own and gain insight into the attitudes 
and ideas of odier people. The outcome 
of some experiments and activities may be 
predictable; role playing is not No one^ 
neither the students nor you, will be able 
to foresee the exact outcome of this exer- 
cise. 

The mayor of Riverview, who probably 
should be thoughtfully chosen, and the 



town council have received petitions from 
the Riv-ecologists (a local ecology group) 
asking that something be done to correct 
the growing water pollution in Riverview. 
They have decided to hold an Open Meet- 
ing to hear the citizens' arguments and 
then draft legislation to correct the pro- 
blem. 

The teacher should see that care is taken 
in making suitable role assignments. The 
students who do not or will not take part 
will become members of the gallery, In- 
struct them to evaluate as they observe, 
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because whatever pollution K)lution is 
adopted by community vote vyill affect 
theni as the citizens of Riverview, 

In order to give this exercise some direc- 
tion, it is suggested that each role-playing 



member of the class be briefed on his 
goals. These goals should be foremost in 
his thoughts as he plans for and then de- 
livers his materials and again as he casts 
his ballot. 



Rol€ 


Goal 


Registered 
Voter 


Mayor 


Keep taxes low-^spring election 


Yes 


Councilman I 


Keep taxes low=-running 
for State Senate in fall 


Yes 


Councilman 2 


Keep taxes low--running 
for Mavor in ^orinff 


Yes 


r'fui nf*il man % 


Not worried about taxes^ 
cannot be elected again 


Yes 


Councilman 4 


Not worried about taxes— 
cannot be elected again 


Yes 


Riverview Businessman 


Expand business 


Yes 


Rivervicw Permanent Resident 


Low taxes and a clean 
town and river 


Yes 


Riverview Summer Resident 


Clean river and town 


No-nonresident 


Leadville Resident 


Stop blaming my town 


No-nonresident 


Grand Falls Resident 


Clean river to keep my taxeH low 


No-nonresident 


North Bank Industrial 
CompleK Manager 


Expand industrial complex 
to South Bank 


No-nonresident 


President of Riv-ecologists 


Clean river 


Yes 


President of RRJHS 
Ecology Club 


Clean river 


No^too young 


Official from Riverview 
Board of Health 

^- - ^ 


River could use some cleanup 
but we still have well water 


Yes 



You probably would want to suggest that 
the students reread the Rivervicw mate- 
rials in their booklets to reacquaint them- 
selves both with the water quality pro- 
blems and the comniunity attitudes exist- 
ing there. Each student should receive his 
role a day before the meeting, The home- 
work assignment for that night will be to 
prepare his argument for the meeting* 

After the meeting, the homework assign- 
ment for each councilman will be to draft 



a bill for the voting which will takr- place 
the next day. As he writes the bill, he 
should refer to the notes he has taken. He 
should always keep his goals (his own 
vested interests) in mind. 

The mayor will be in charge, He will call 
the meeting to order and dispense with 
the reading of the minutes, committee re- 
ports, and old business. He explains to the 
townspeople and visitors why he has 
^llcd the meeting, and that they will be 
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expected to vote on one of four bills 
drafted by the councilmen. 

Allow each speaker Irom the floor 3 
miniites to explain his views to the 
council. Each speaker must first state his 
name and address before starting. If there 
is time and if you wish, you might also 
encourage students without assigned roles 
to express their views. 

Before you adjourn the meeting, give the 
councilmen their instriictions: that is, to 
compose one bill each to help correct the 
problems in Riverview. 



The next day, have the councilmen write 
their proposed bills on the chalkboard. 
Give the voting citizens of Rivervievv a 
chaiicc to read each bill and then cast 
their ballots. After the ballots have been 
counted and the new law selected, have 
the councilmen relate to the class what 
thoughts went through their heads as they 
composed their bills. You may also ask 
the citizens of Rivervievv to explain why 
they voted for the bill they did vote for. 
The mayor is entitled to comment on the 
bills proposed and the mW lavv. 



Worksheet 7 -^The assignment given in Section II should now be due. Have 
each student or group of students report on their part of VVork^hect 7 in the 
sequence in which the assignments occur on the worksheet. Have every student 
take notes as each report is given. 

Items 1 through 3 relate to the water availRbility in your mm. Students will 
report on the source, the quality, and the quaritiiy of the local warer supply. 

[terns 4 through 6 will tell the class if there is any water pollutiofi in your area. 
If there are signs of pollution, the class will find out what they are, and if the 
polluted areas are near industrial, residential^ or recreational areas. 

Items 7 through 8 are concerned with waste water treatment in your com- 
munity. Reports will be given on what type of water treatment iivailable, 
how large the operation is, how adequate the treatment is, what problems may 
exist, and whether local industries treat their own wastes or u^^e the city's 
treatment plant. 

Items 9 through 10 deal with water pollution prevention in your are Students 
will report on land use regulations, plans for treatment facilities l)eing enlarged 
or expanded, how citizens feel about water pollution prevention, and what 
they are doing about it. 

After the reports are in, have the students determine whether a problem in 
water pollution, sewage treatment, zoning, or water availability e^Ki^ts. Have the 
students think of ways the problem might he solved. You may also want to 
have the students prepare model legislation <as In the Rivcrvie^ f learing), hi- 
form the proper authorities of the students' study, findings, and suggCHtcd 
solutions. 



Suggesting action to the city fathers is only one thing a concerned citixcn of a community 
might do to correct water pollution problems, The culminating activity of this unit 
concerns other ways that people can work for clean water, 



Booklet Article 7 - The Role of the Individual 



This article suggests levels of commitment for people \vho want to help work for clean 
water, Huggestetl actions range from joining acUvibi groups to observing convenient daily 
practices in the home, 

1, JOIN ecology and nature groups. These groups are always looking for people who 
want to do j^omcthing for the environment. Their publicatioti$ serve to keep people 
informed on what has been done, what is being done, and what might be done to 
preserve the environment. Many groups have drives and campaigns for specific pro- 
jects. These campaigns may involve writing to representatives, attending demonstra- 
tions, or contributing donations. Many of these groups use dues to maintain a lobby in 
Washington, D. C, to influence federal legislators. Some suggested grQUps are these: 



hmk Walton League Sierra Club 

1326 Waukegan Road 1050 Mills Tower 

Glenview, Illinois 60025 San Francisco, California 94104 



Natural Resources Pefense Council 

15 West 44 th Street 

New York, New York 10036 



National Audubon Society 

950 Third Avenue 

New York, New York 10022 



League Of Women VoterH Of The United States 
1730 M Street, N,W. 
Washington, D. C, 20036 

For a complete listing of organizations in this field, you might consult thcComerva' 
tinu Directory. This is published annually by the National Wildlife Federation, 1412 
Sixteenth Street, N. W., Wabhingtun, D. C. 20036; $1,50 a copy. It is a useful guide 
for finding allies. 

2. LEARN what the I^ederal government has been, is, and will be doing to correct water 
pollution. You may wish to write to; 

Federal Water Pollution Control Administration 
Department of the Interior 
633 Indiana Avenue, N. W, 
Washington, D. C. 20240 

Environmental Protection Agency 
Waterside Mall 
4th & M Streets, S. W. 
Washington, D. C. 20460 

3. PRACTICK water pollution prevention and water conservation yourself. Water pollu- 
tion prevention is everyone's job. People should be willing to alter their behavior in 
order to help maintain healthy waterways. The students might be interested to learn 
that they have the right to report suspected pollutors to local health agencies. They 
will learn that they also should follow up on such a report to determine that satisfac- 
tory action has been taken* 



Activity iiani H PhosphaiiM.oiUi ni Survey 

In the lK)t)klcl :irt)clc '' Ihv Rolr of \Uv |iuliviHn;«l /' i( is sMfrjTcstcd ih;ii pc^oplc 
should UKC s():ip and detergents with low phosphate ecnileius. I hts activity is lor a 
stiuleiU vvIh) might he interested in reporting tlie "good guy" and "had guy" elean 
ing produets to his elassniates and farnilN'. Meiuion llic eard wher) your students are 
di^;eur^;ing; phosphates in tlieir hor>!:|<"i nrtii hv 



KIT INVENTORY r R PROTECTING OUR WATER SUPPLIES 



1 Teaeher's (iuide 

30 Student Resouree Booklets 
I 1 Eeomastcrs (9 Aetivities and 
the 2-|)age Unit 'f'est) 

4 Overhead Transpareneies 

3 Blank Overhead Transpareneies 

8 Aetivity Cards 

2 Filmstrips 

1 Audio Cassette (reeorded on 
Side A and Side B) 



ANSWERS TO THE UNIT TEST 



1. b 6. c 11. c 16. c 

2. d 7. b 12. b 17. c 

3. d 8, d 13. d 18. b 

4. d 9. a 14. b 19. a 

5. c 10. b 15. a 20. d 
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